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WHAT IS CLAIMED IS: 



11. A liethod for identifying a compound that inhibits tryptophan 

2 biosynthesis comprising the steps |pf: 

3 (i) adding a test compound to an in vitro assay comprising tryptophane 

4 synthase (TS) or at least one subunit thereof, said in vitro assay being adapted for detecting 

5 the activity of said TS or subunit thereof; and 

6 (ii) determining whether tryptophan synthase is inhibited by said 

7 compound. 



1 2. 

2 a compound that inhibits 



T)a:6Tn&^j^^ of clmm 1, wherein said method is for identifying 
pphan biAsymhesis by binding to TSa subunit active site. 



1 3. \ T^ methoQ of-clami 1, wherein said TS or the subunit thereof 

2 is a crude plant extract, a paitiall)^purified\TS or a subunit thereof, recombinantly produced 

3 TS or a subunit thereof, or a commnation thereof. 

1 4. The method of ^laim 3, wherein said crude plant extract is 

2 from spinach, tomato and maize. 



5. 



The method of claim 1, wherein said TS is recombinantly 



2 produced plant TSa subunit, TSP subunit, or a combination thereof 



1 
2 



6. 

thaliana. 



A method of claim 5 wherein said TS is from Arabidopsis 
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1 7. \ The method of claim 1, wherein said TS is a TSa subunit, TSP 

2 subunit, or a combination thereof from a microorganism or an algae. 



1 8. T!ihe method of claim 1 , wherein said assay is a 

2 complementation assay compri^ng,.(i)^an organism deficient in endogenous TS activity and 

3 (ii) a TS capable of compleme^ng said deficiency. 



1 9. 

2 claim 1 . 



1 10. 

2 tryptophan synthase 

3 formula I: 

4 

5 
6 
7 
8 
9 
10 



A herbicidarinhibitor identified according to the method of 



A method foR identifying a compound that can inhibit 
TS) by selecting ©hemilcal modifications of an inhibitor having the 



11 



12 



wherein 




Y is hydrogen or halogen; 
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13 

14 

15 

16 
17 

18 

19 

20 



25 



Z is NH2 or OR2; 



R2 is hydrogen, Ci-C4alkylcarbonyl or benzoyl; 

n is an integer of 0, 1 or 2; 

W is \ (CH2)4 — , — CH2CH=CHCH2 — or 
- CH2CH2CH Y CJt-^Tanc 
R and Ri are each indeAendently hydrogen, C,-C4alkyl, C1-C4 



21 alkylcarbonyloxymethyleife or an^ alkali metal, a^nmonium or organic ammonium cation, 

22 said method comprising 



23 

24 formula I as a complex 



i) generaijn§/a thiyee-dimensional^ifiodel of the inhibitor of 
with TS; 

ii) detenmniiTg favorable and unfavorable interactions between TS 



26 and the inhibitor of formica I usmg computer modeling techniques; 

27 (iii) designing moaifications of the inhibitor of formula I using 

28 computer modeling techniques to optimize binding affinity of said inhibition. 
29 



1 11. The method of claim-^O-fUrther comprising testing a compound 

2 having the modifications determined according to steh (iii) using an assay selected from the 

3 group consisting of: an in vitro assay adapted for detecwng the inhibition of TS, an in vivo 

4 assay adapted for detecting TS inhibitors using organisrnfe expressing an endogenous or 

5 heterologous TS enzyme, an in vivo assay adapted for detecting herbicidal activity, a 

6 tryptophan reversal assay and any combination thereof 



12. 



90 



A herbicidal inhibitor identified according to claim 1 1 . 



1 



13. 



method for identifying a compound that inhibits tryptophan 



2 biosynthesis comprising the steps of 



(i) determining the structure of the binding site of a tryptophan 



4 synthase (TS); and 



(ii) nfodeling a cokipound into said binding site using computer 



6 modehng techniques. 



1 



14. 



2 site of TS is determined u 

3 combination thereof. 



The methcM^ 13, whergirfsaid structure of the binding 

sing X-ray crystallography, cjHfiputer modeling techniques or a 



1 



15. 



TiTemethod of claim 13, wherein said step (ii) is conducted 



2 using the computer program Affinity, LUDI or Receptor. 



1 16. The method of claim l\ wherein said step (ii) comprises 

2 aligning a template inhibitor with a target inhibitor usif^g a computer program Aligrmient, 

3 Cat Shape or APEX. 



1 17. 

2 the formula I 



The method of c^aim 16, wherein said template inhibitor has 



4 




5 

6 

7 

8 

9 
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wherein 



Y is hydrogen or halogen; 
ZisNHjOrORj; 

is hydrogen. 



1 



18. 




n is an integer ofiO, 1 or 2; 
W is — (C 



— CH2CH2CH — c 



R and are each independently hydrogenACi-C4alkyl, CpC, 



21 alkylcarbonyloxymethylene or an alkali metal, ammdnium or organic ammonium cation 



The method of claim 13, mrther comprising the step of refining 



2 the position of said compound in the binding site. 

1 19. The method of clair& lS, where\n said refining step is 

2 conducted using a method selected from the group consisting of energy minimization, 
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molecular mechanics, molecular dynamics, and Metropolis Monte Carlo. 



20. 



A hWbicidal inhibitor identified according to claim 13. 



21 . A method of identifying a compound that inhibits tryptophan 
(TS) biosynthesis comprising the steps, of 

(i) analyzing\jhe conformation of a known inhibitor when bound 

to TS; 

(ii) designin^a opmpobnd that mimics the structure of said 

inhibitor; 

(iii) in^proving the structure of the compound designed in step .(ii). 



22, 



searching an electronic datab; 



23. 
formula I 




The method of ilaifti 21, whereiri;s^ step (ii) is conducted by 
e using said mownMmuTOor as a template. 

The mefnod of claim 22\ wherein said known inhibitor has the 
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1 



wherein 



Y is hydrogen or halogen: 



Z is NHj or ^^^2, 




R2 is hydrogen, G,-C4alkylcarbonyl or benzoyl; 

n is an integer of 0, 1\ or 2; 

W is - (CH2)4\- , -CH2CH=CHCH2-or 
- CH2CH2CH = CH^^^d 
R and R, are each indeoendently\hydrogen, C,-C4alkyl, C^-C^ 



19 alkylcarbonyloxymethylene an alkali inetal, afinmonium or organic ammonium cation. 



24. 



26. 



2 synthase (TS) comprising the steps of: 



4 modeling to a known TS structure; 



6 generated structural model 




21, wherein said step (iii) is conducted by 

2 preserving the position ofktoms and groups ^s^Atial for binding to TS^.sdi'd omitting, 

3 modifying or adding atoms or groups that are nonessential. 



25. 



A method of identifying a fiompound that inhibits tryptophan 



(i) generating a structural model m a plant TS by homology 



(ii) designing a compound that fits in\o the structure of said 
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1 27, \ The method of claim 26, wherein said step (i) comprises: 

2 (a) \ selecting a template TS molecule, 

3 (b) Signing the amino acid sequence of the template TS molecule 

4 with the amino acid sequence of the target TS molecule; and 

5 (c) gei^erating a computer model of the target TS molecule using 

6 protein homology modeling. 



1 28. 

2 Salmonella. 



The memod of claim 27, wherein said known TS is from 



1 
2 

3 
4 

5 
6 
7 



29. / A method fonidfntifying a potential herbicide-resistant 

tryptophan synthase (TSyvariant protein, sar 



positioning 



method comprising: 
rbicide into the three-dimensional structure of 



uques; 



the TS protein using copiputer modeling tejt 

selecting, ^s a targ^ibr-ar^rttffation, an amino acid position in 
said TS protein, wherein \he amino aoid at said posuion is predicted, based on the structure 
obtained in (i) to participatVdirectly or indirectly in herbicide binding while being not 



8 essential for TS activity; 

9 (iii) mutating DNA encoding ^id target TS protein to produce a 

10 mutated DNA encoding a variant TS protein comprising ^ least one amino acid mutation; 

1 1 (iv) expressing said mutated DNA in a cell under conditions in 

12 which said variant TS containing said amino acid mutation ia produced; 

1 3 (v) assaying said variant TS protein Vor catalytic activity in the 
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14 absence and in the presence of at least one herbicide; and 



15 



17 



18 



1 
2 
3 



(vi) repeating steps (iii)-(v), until a first herbicide resistant TS 



16 variant protein is identified havi^^: 

(1) in the absence of an^ herbicide, 



(A) a catalytic activity alone sufficient to maintain the viability of a cell in 



19 which it is expressed; or 



20 



(B) catalytic activity in combination v^ith any herbicide resistant TS 

21 variant protein also expressed in said cell, which may be the same as or different than said 

22 first TS variant protein sufficient to maintain the viability of a cell in which it is expressed; 

23 wherein said cell requires TS actfvfW for viabihty; and 

24 (2) catalytic activity th^ is more\esistant to at least one herbicide than is wild 

25 type TS. 



30. 

step (ii) is an amino acid selec 



he method of claini Y9, wherein said target for>-iriutation in 
icd from the groiip cof^isting of: aYip2rfaA129, aI153, 



aL177, aF212, pI326, PP318, W any combination thareoT 



1 31. An m vitro assay for quantiMng a TSa reaction comprising the 

2 IGP substrate is a concentration less than lOX the Km of the\rS enzyme, wherein said assay 

3 is conducted in a microtiter plate. 



1 32. The assay of clairaJ 1 , wherein saidyGP substrate is in the 

2 concentration from about IX to about 2X the Km of the TS enzyme 
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1 33. \ An in vitro assay for quantifying a TSp reaction comprising a 

2 three phase liquid separation step, wherein said separation step is conducted in a microtiter 

3 plate. 

1 34. V method for identifying a compound that can inhibit 

2 tryptophan synthase (TS) by selecting chemical modifications of a known inhibitor 

3 comprising 

4 (i) generaW&'arflTree-dimensional model of said known inhibitor 

5 as a complex with TS; 

6 (ii) d/terminin^favorabl^ and unfavorable interactions between TS 

7 and said known inhibitor usirfg computer niodelinfe techniques; and 

8 (iii) I designing modin^^tjons of said known inhibitor using 

9 computer modeling techniqud^ to optimize bindiij^ affinity of said inhibit 

1 35. The metilod of claim 3^ further comprising testing a compound 

2 having the modifications determined according to step\iii) using an assay selected from the 

3 group consisting of: an in vitro assay adapted for detecting the inhibition of TS, an in vivo 

4 assay adapted for detecting TS inhibitors using organisms expressing an endogenous or 

5 heterologous TS enzyme, an in vivo assay adapted for detectir\g herbicidal activity, a 

6 tryptophan reversal assay and any combination thereof. 



36. 



A herbicidal inhibitor identified according to claim 34. 



1 37. The method of claim 16, wherein said template inhibitor is an 

2 abstraction of the inhibitor, said abstraction being defined by the replacement of a part or all 
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3 of the template inhibitor wifh symbols, as understood within the applied computer program, 

4 representing groups of elements, aromatic groups, charged or partially charged groups, 

5 hydrogen bond donors and acceptors, and hydrophobic parts. 



1 
2 

3 
4 
5 

6 
7 



38. 



A method for identifying a compound that inhibits tryptophan 



biosynthesis comprising the steps 6f: 



\ 



(i) adding a test compound to an in vitro assay comprising tryptophane 
synthase (TS) or at least one subunit tl^ereof^,,said^m vitro assay being adapted for detecting 
tryptophan biosynthesis; and 

(ii) determining whether tryptophan biosynthesis is abrogated by said 

compound. 



1 39. AVmethod fomdentil^Qng^njjjFg^ expressing a potential 

2 herbicide-resistant tryptophan synthase (JS) variant protein, said method comprising: 

3 providing an organisQi^ficient in enjiogenous TS activity; 

4 providing a polynucleotide comprisingVhe sequence encoding a herbicide 

5 susceptible TS, said herbicide susceptible TS having th^ property of complementing said 

6 deficiency in endogenous TS activity; 

7 generating variations in said polynucleotide \o produce a polynucleotide 

8 comprising the sequence encoding a variant TS protein; and 

9 screening for an organism having the property oV surviving exposure to at 

10 least one TS inhibitor by expressing said variant TS protein in s^A organism deficient in 

1 1 endogenous TS activity. 




